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ABSTRACT 

We report the discovery of the first symbiotic star (V = 21.6, Ks = 15.8 mag) in 
the Local Group dwarf irregular galaxy NGC 6822. This star was identified during a 
spectral survey of Ha emission-line objects using the Southern African Large Telescope 
(SALT) during its performance-verification phase. The observed strong emission lines 
of Hi and Hen suggest a high electron density and T* < 130 000 K for the hot 
companion. The infrared colours allow us to classify this object as an S-type symbiotic 
star, comprising a red giant losing mass to a compact companion. The red giant is an 
AGB carbon star, and a semi-regular variable, pulsating in the first overtone with a 
period of 142 days. Its bolometric magnitude is Mboi — —4.4 mag. 

We review what is known about the luminosities of extragalactic symbiotic stars, 
showing that most, possibly all, contain AGB stars. We suggest that a much larger 
fraction of Galactic symbiotic stars may contain AGB stars than was previously re- 
alised. 
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1 INTRODUCTION and ellipt icals are the end r esult of gas-rich dwarf irregu- 

lars (e.g.. iGrebel et alj|2003l ). At the same time we should 



be able to obtain a more detailed understanding of stellar 
evolution in different environments. 



The galaxies of the Local Group (LG) and its immediate 
surroundings are of particular interest. Their proximity per- 
mits us to study many aspects of galaxy evolution in great 
detail, and this detailed information is in turn used to con- We have an on-going project using several different tele- 
strain studies of high-redshift galaxy formation. In partic- SC0 P es to determine accurate chemical abundances of PNe 
ular, individual Hn regions, supergiants, planetary nebulae and Hn regions in a ^mple of the nearest dwarf galaxies 
and emission-line stars such as symbiotic stars in the LG flKniazev et al.| |2005a||b|, |2007|, [2008a||b|) that we have ex- 
are available for high S/N spectrophotometry with present- P anded to stud y emission-line stars. Here we report the 
day large telescopes; this information can be used to de- spectroscopic discovery of the first symbiotic star in the 
rive accurate chemical abundances. The goal is to use these weU studied LG dwarf S alax y' NGC 6822, which is both 
abundances, together with colour-magnitude studies of stel- gas-rich andexhibits continuing star formation (see e.g., 
lar populations in these galaxies, to unveil the detailed chem- l Lee et aL l ™ and references therein) . We will call this 
ical evolution and star formation history of the LG galaxies star NGC 6822 SySt-1 following the_naming pattern that 
and to answer questions such as whether dwarf spheroidals was suggested by| Goncalves et ajj ([200&J) for the first sym- 

biotic star found in the LG galaxy IC 10. 

Symbiotic stars are interacting binaries, in which an 

* Based on observations made with the Southern African Large evolved giant transfers material to a much hotter, compact 

Telescope (SALT) and the Infrared Survey Facility (IRSF). companion, usually a white dwarf, more rarely a neutron 

f E-mail: akniazev@saao.ac.za (AYK) star or a main-sequence star. Mass-transfer is often via an 
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Figure 1. C ontinuum subtracted H a (top) and V-band (bot- 
tom) images dKennicutt et alj I2003T) of the area of interest in 
NGC 6822. The dashed line in the top panel outlines the area illus- 
trated in the lower panel. The Symbiotic star NGC 6822 SySt-1 
(«2000.0 = 19:44:53.88, feooo.O = —14:51:46.8) is located at the 
centre of each image. For the Ho image the contrast is adjusted 
to highlight both bright and faint Ha emission. Black objects on 
the image indicate bright sources. 



accretion disk. High excitation emission lines are produced 
in the surrounding nebulosity, excited by the hot source. 
Symbiotics are of interest among other things as possible 
proge nitors of type la supernovae (e.g., iMunari fc Renzfnil 
Il992l) . 

We have adopted a distance modulus of (m — M)o = 
23.31 mag for NGC 6822 which is based on classical Cepheids 
l|Gieren et alj|2006h . There is some remaining uncertainty in 
this value resulting from uncertainty in the adopted LMC 
distance (Gieren et al. assume (m — M)o = 18.5 mag), red- 
dening correction uncertainties, and any corrections that 
might be necessary for the difference in metallicities between 
the LMC and NGC 6822. However, uncertainties of the or- 
der of 0.1 or 0.2 mag will not affect any of our conclusions 
regarding the nature of the stars discussed. 



Table 1. Line intensities of NGC 6822 SySt-1 



A (A) Ion F(A)/F(H/3) EW(A) 



4101 H<5 
4340 H7 
4686 He 11 
4861 H/3 
5876 He 1 
6563 Ha 
6678 He 1 
6830 Raman 

F(H/3) a 



0.25±0.07 
0.40±0.05 
0.36±0.05 
1.00±0.09 
0.13±0.04 
7.52±0.55 
0.05±0.04 
0.23±0.06 



45±11 

42±6 

60±8 

210±18 
11±4 

753±50 
4±3 
12±4 



7.6±0.4 



a in units of 10 



ergs s 1 cm 



2 OBSERVATIONS AND DATA REDUCTION 
2.1 Spectroscopy 

NGC 6822 SySt-1 was identified as a strong emitter in a 
continuum subtracted Ha image from the SINGS 5th data 



release l)Kennicutt et all 12003 ). retrieved from the NED 
database. The V (also from SINGS) and Ha finding charts 
are presented in Fig.[T] The field of view covers 80x80 square 
arcsec and shows stars as well as compact and extended Ha 
emission around the target. 

Spectral observations of selected Ha emission sources in 
NGC 6822 were taken at the prime focus of the newly avail- 
able 10-m class Southern African Large Telescope (SALT ; 
iBucklev. Swart fc Meirinel |2006| ; lO'Donoghue et all I2006D 
during its performance- verification stage while commission- 
ing the multi-object s pectroscopic mode of the Robert Sto- 
bie S pectrograph (RSS; iBurgh et ai"1l2003l ; iKobulnickv et all 
120031 ). Data for the field with NGC 6822 SySt-1 were ob- 
tained on 2006 October 20. Two exposures, of 1150 s and 
960 s length respectively, fitting within a single SALT visibil- 
ity track, were taken in seeing conditions of approximately 
1 arcsec. The RSS pixel scale is 0'.'129 and the effective field 
of view 8' in diameter. We utilized a binning factor of 2, to 
give a final spatial sampling of 0'.'258 pixel - . The Volume 
Phase Holographic (VPH) grating GR900 was used to cover 
the spectral range 4000-7000 A with a final reciprocal dis- 
persion of ~0.95 A pixel -1 and a spectral resolution FWHM 
of 5-6 A. Spectra of ThAr comparison arcs were obtained 
to calibrate the wavelength scale. The spectrophotometric 
standard stars G 93-48 and Hiltner 600 were observed for rel- 
ative flux calibration. Data re duction was carried ou t in the 
standard manner described in iKniazev et al.l(|2008bl ). Since 
SALT has a variable pupil size, an absolute flux calibration 
is not possible using spectrophotometric standard stars. To 
calibrate absolute fluxes we used objects visible in our tar- 
get fie ld and the corresponding PN fluxes from lLeisv et al] 
i|2005l ) and Ha fluxes taken from images of the 'Survey of Lo- 
cal Group G alaxies Currently Forming Stars' (|Massev et al] 
I200d . l2007h . The resulting reduced, extracted and flux cali- 
brated spectrum of NGC 6822 SySt-1 is shown in Fig. H All 
emission lines in the SALT spectrum were measured apply- 
ing procedures described in detail in IKniazev et al] (2004). 
All the detected emission lines, their equivalent widths and 
relative strengths compared to the measured flux of the H/3 
emission line, are presented in Table [T] 
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Figure 2. The observed spectrum of NGC 6822 SySt-1. All de- 
tected emission lines are shown. 

Table 2. Infrared photometry for NGC 6822 SySt-1. 



JD-2450000 
(day) 



J 

(mag) 



H 

(mag) 



K S 
(mag) 



2353. 
2436. 
2441. 
2442. 
2507. 
2809. 
2529. 
2882. 
3173. 
3243. 
3259. 
3260. 
3293. 
3531. 
3533. 
3612. 



49644 
50394 
50423 
50430 
34437 
42608 
29629 
39648 
48911 
39302 
30017 
30002 
32443 
58939 
44826 
35759 



17.261±0.028 
17.362±0.057 
17.529±0.043 
17.535±0.059 
17.064±0.030 
17.099±0.030 
17.154±0.025 
17.486±0.035 
17.583±0.039 
17.349±0.027 
17.376±0.024 
17.366±0.021 

17.270±0.026 
17.336±0.027 
17.476±0.020 



16.300±0.019 
16.402±0.039 
16.450±0.028 
16.540±0.041 
16.182±0.024 
16.237±0.025 
16.225±0.019 
16.443±0.025 
16.621±0.024 
16.363±0.018 
16.351±0.017 
16.360±0.016 
16.447±0.021 
16.320±0.019 
16.310±0.018 
16.464±0.014 



15.750±0.025 
15.974±0.052 
15.892±0.039 
15.965±0.052 
15.675±0.030 
15.727±0.025 
15.719±0.021 

15.935±0.023 
15.770±0.017 
15.836±0.020 
15.840±0.019 
15.947±0.041 
15.748±0.018 
15.779±0.019 
15.888±0.019 



2.2 Infrared Imaging 

Fifteen observations of NGC 6822 have been obtained over a 
period of almost 3.5 years as part of a survey of AGB stars in 
Local Group galaxies (Feast, Whitelock, Menzies, in prepa- 
ration). This programme uses the Japanese- South African 
1.4-m Infrared Survey Facility (IRSF) at Sutherland. Simul- 
taneous J, H and Ks images are obtained with the SIRIUS 
camera, which has a field of view of about 7.5 x 7.5 square 
arcminutes and a plate scale of 0.45 arcsec/pixel. The data 
for the putative symbiotic and its close neighbour have been 
extracted from the database. The JHKs photometry was 
put on the 2MASS system with reference to about 70 stars 
in common in the field containing the symbiotic. No colour 
equations were used. This photometry is listed in Table [2] 
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Figure 3. The K light-curve for NGC 6822 SySt-1 arbitrarily 
phased on 142 days. The line shows the best fitting 2nd order 
sine curve. 



3 RESULTS AND DISCUSSION 
3.1 Astrometry and photometry 

The images from lKennicutt et al.l l|2003l ) are astrometrically 
calibrated, and we derived the position 02000.0 = 19:44:53.88 
and (booo.o = —14:51:46.8 with an error smaller than 1 arcsec 
for NGC 6822 SySt-1. 

From th e calibrated SALT sp ectrum, using methods 
described in iKniazev et all (|2005al ). we calculated the V- 
band magnitude of this star, V = 21.65 ± 0.25 mag, which 
translates to Mv ~ — 2 mag at our assumed distance mod- 
ulus of 23.3 mag. With the 4-m telescope of Ce rro Tololo 
Inter- American Observatory Ma ssev et al.l (|2007l ) obtained 
photometric data for the resolved stellar population of sev- 
eral dwarf galaxies with active star formation. We identify 
NGC 6822 SySt-1 as their emission-line star J194453.88- 
145146.6, which has V = 21.62 mag ((B - V) = 1.20 mag 
and (U — B) — —0.18 mag). Given that this is a symbiotic 
star we would expect V to vary; nevertheless our derived V 
mag agrees well with the published value. 

A Fourier analysis of the 15 H and 14 J and Ks obser- 
vations yields a clear period of 142 ± 3 days. The K light- 
curve, folded on this period is shown in Fig.|3]and the Fourier 
mean magnitudes and peak-to-peak amplitudes are listed in 
the first two lines of Table [3] The period and amplitudes 
suggest a semi-regular (SR) variable and in order to make 
a comparison with published data we put our data onto the 
SAAO system, following Carpenter's (2001) prescription as 
given in the updated web pag^E The transformed magni- 
tudes are given in the third line of Table [3] while the fourth 
lists the values after correction for extincti on (see sectio n 
3.2) according to the reddening law given bv lGlassI (1999). 

Note that the JHKs mags given in the first line of 
Table [3] differ significantly from the values published in the 
2MASS catalogue, J = 16.91 mag, H = 15.78 mag and 
K s = 15.29 mag (the 2MASS quality flags are UBU for this 
measurement). While this must be partially a consequence 
of variability it is more important that 2MASS does not 
resolve two stars, ~2 arcsec from each other at the location 
of the target, into separate sources. Our IRSF data show the 
nearby star (a 2 ooo.o = 19:44:53.76, <5 2 ooo.o = -14:51:46.2) 
to be of similar brightness and its magnitudes are listed in 
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Table 3. Mean Infrared photometry for stars of interest. 



J H 


K S /K 


Description 




(mag) (mag) 


(mag) 






NGC 6822 SySt-1 


17.34 16.37 


15.82 


Fourier mean 




0.48 0.35 


0.27 


amplitudes AJ AH AK S 


17.43 16.35 


15.82 


SAAO system 




17.21 16.22 


15.74 


corrected for Eb—v 


= 0.27 


LDBK398: neighbour to NGC 6822 SySt-1 


17.27 16.25 


15.63 


±0.02 mag; mean 




17.38 16.25 


15.64 


SAAO system 




17.17 16.13 


15.56 


corrected for Eg_y 


= 0.27 



Table [3] Inter estingly, this nearby star was identified as a 
carbon star bv lLetarte et al.l (2002) using filters sensitive to 
absorption in the TiO and CN bands; it is star number 398 
in their list and identified as LDBK398 in our Table [3] 



3.2 Spectrum 

The spectrum of NGC 6822 SySt-1 presented in Fig. [2] is 
that of a symbiotic star (see, e.g. the atlas in Munari & 
Zwitter (2002)). NGC 6822 SyS t-1 shows both strong emis- 
sion lines of Hi and Hen (e.g.. iBelczvnski et al.ll2~000l ) and 
a broad emission feature at A6830 A. Only symbiotic stars 
are known to show the latter feature, which is due to Raman 
scattering of t he OlV AA10 32,1038 resonance lines by neu- 
tral hydrogen (|Schmidlll989h . The absence of forbidden lines 
in the spectrum of NGC 6822 SySt-1 must be due to colli- 
sional de-excitation, suggesting very high electron densities 
for the gas sur rounding the binary system, up to about N e — 
10 9 cm -3 (e.g- lMikoIaiewska. Acker fc Stennolmlll997l) The 
high densities ([Gutierrez- Moreno. Moreno fc Cortes! [T995I ; 
IProga et al]|l996F are consistent with the S-type symbiotic 
star classification assigned below. The hot component of the 
binary is most probably a white dwarf, but it is difficult to 
be certain of this without ultraviolet data. 

Balmer line ratios in many symbiotic nebulae indicate 
self-absorption effects (because of high densities), making 
the application of standard methods to estimate reddening 
difficult. Fortunately, we observed the spectra of many Hn 
regions (which are visible on Fig. [1] as dark regions) around 
NGC 6822 SySt-1. Using these data, we measured an aver- 
age E(B — V) = 0.27 ± 0.04 for the region. Reddening es- 
timates fo r NGC 6822 range between E(B - V) = 0.20 and 
0.36 ( e.g., de Vaucouleui Il978l; Gallart. Aparicio fe Vilchej 



1 19961 ; iMassev et all l2007l ; lGieren et al l I2006T ) and it is ob- 

viously variable across the galaxy. To estimate the temper- 
ature of the ionizing source (hot component) we used the 
ratio Hen 4686/H/3 (|liiimalll982r i. which gives us an upper 
limit of T* ~130 000 K since significant optical depth effects 
could exist in the Balmer lines. This calculated T* is close 
to typical values, T* ~ 100 000 K, for the hot components 
of symbiotic stars l|Miirset et al.|[l99ll ). 

The single-peaked Ha profile, with a shoulder on the 
short wavelength-side, is similar to those of well known 
symbiotic stars like AG Draconis l|Tomova fc Tomovlll999l ; 
iLeediarv et"alll2004h . The observed profile of the Ha line 
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Figure 4. The Ha profile of NGC 6822 SySt-1 and the Gaus- 
sian two-component fitting to it. In the top panel the observed 
spectrum in the fitted region (dashed line), fitted Gaussians and 
assumed continuum level are shown. The bottom panel illustrates 
the residuals after subtraction of the Gaussian fits and continuum 
level from the observed spectrum. The narrow component has 
FWHM=5.1±0.1 A, which is close to the FWHM of the night- 
sky lines. The wide component has FWHM=12.1±0.3 A. The 
narrow and wide components are shifted relatively each other by 
1.2 A or 55 km s _1 . 



is shown in Fig. |4j where we also plot the result of Gaus- 
sian two-component fitting. As can be seen from Fig. [4] the 
Ha line has extended low intensity wings which practically 
reach the continuum level at abo ut 750 km s -1 (1000 km 
s _1 in the case of AG Draconis). iTomova fc Tomovl (|l999l ) 
suggested that the observed asymmetry of the Ha profile 
of AG Draconis is a sign of self-absorption and the velocity 
in the wings should be close to that of the mass centre of 
the system. In the case of NGC 6822 SySt-1 the heliocen- 
tric radial velocity of the wings is -40 ± 10 km s _1 and 
identical to that of the other Balmer lines within the range 
of error. Comparison of NGC 6822 SySt-l's position and its 
optical radial velocity with the 2D H I velocity distribution 
(Figs. 2 and 3 from Weldrake, de Block & Walter (2003)) 
shows agreement to within the uncertainties of our velocity 
measurements. 



3.3 Classification 

We can c ompare the IR colours with those of Galactic sym- 
biotics in lWhitelock fc Munari <(l992h . Figs. 2 and 6, which 
are on the SAAO system. There is no sign of the extremely 
dusty, D-type, colours that are associated with symbiotic 
Miras and we therefore classify this system as an S-type sym- 
biotic. On the other hand the colours are somewhat redder 
than most of the Galactic S-types, particularly in (H — K). 
This can be understood if the red-giant in NGC 6822 SySt-1 
is a carbon star. Indeed, the colours are not very different 
from those of its neighbour which has been classified as a 
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C star (see section l3~Tj) . Most of the Galactic systems have 
O-ri ch giants. 

Ilta et all (|2004l ) discussed JHK photometry for red 
variables in the LMC obtained with the IRSF. Assuming 
that the difference in distance moduli between the LMC 
and NGC 6822 is 4.81 mag, then K = 10.93 mag at the 
LMC distance. This is in fact reasonably close to the value 
of i\ (LMC) = 10.78 mag, determined for the LMC from the 
mid-range of stars with P=142 days and (J — K) > 1.4 on 
sequence C (according to Ita et al. Table 3 and assuming 
Ak = 0.02 for the LMC). This would suggest that the red 
giant in NGC 6822 SySt-1 is pulsating in the first overtone. 
It is about 1.2 mag brighter than the tip of the giant branch 
(which is at K — 12.1 mag in the LMC) and therefore clearly 
on the asymptotic giant branch (AGB). 

The colours of this star are very simil ar to those of C- 
rich v ariables in the Galaxy as discussed bv lWhitelock et"all 
(2006). Although it has a some what shorter period and is 
bluer than most of the stars from lWhitelock et al.l (|2006l ). it 
does fall very close to the (J — H)o / (H — K)o relation illus- 
trated in Fig. 8 of that paper. NGC 6822 is known to contain 
a large number of carbon stars (Letarte et al. 2002; Kang 
et al. 2006) and indeed, given its low metallicity, we would 
expect most of its upper AGB stars to be C-rich. This is be- 
cause stars become C-rich when a sufficiently large number 
of carbon atoms have been dredged-up to outnumber the 
oxygen atoms. Stars with lower metallicity (or more strictly 
lower abundances of a-elements) have less oxygen to start 
with and therefore become C-rich soon after third dredge-up 
starts . Using the (J — K) de pendent bolometric correction 
from IWhitelock et al.l (|2006h we find that mtoi = 18.9 (if 
the star were O-rich it would not be significantly different) 
or Mt, i — —4.4 mag and Mk = —7.8 mag. 

It is perhaps surprising that we do not see in the spec- 
trum any stellar features that might be attributed to the 
late- type giant, although this may simply be a consequence 
of the low-level signal of the detected continuum. Carbon 
star SR variables typically have 5 < (V — K) < 8, and pos- 
sibly this one is at the red end of this distribution as nothing 
is evident even at A > 6500 A. 



3.4 Symbiotic stars in the other galaxies 

iBelczvnski et all ([2000) list the coordinates of the Mag- 
ellanic Cloud symbioti c s, wh ich ha ve been discu s sed b y 
iMiirset. Schild fc Vogell ([19961 ) and iMikolaiewskal j|2004h . 
who noted th at most of the cool components were AGB 
stars, and by iPhillipsl (120071 ). who discusses their 2MASS 
colours. The LMC contains three D-types (excluding San- 
duleak's star whose status is unclear), two of which con- 
tain C stars, and four S-type, two of which contain C stars. 
The 2MASS if-mags for the S-types are: 11.3, 11.5, 11.5 
and 11.8 (the most luminous 2 are the C stars). The tip of 
the g iant branch (TR GB) in the LMC is at K = 12.1 mag 
(e.g., Ilta et all [2001 ). so, as Mikolajewska pointed out, all 
the LMC symbiotics contain AGB stars. 

In the SMC there are 6 S-type symbiotics, one of which 
contains a carbon star. Their 2MASS K mags are as follows: 
10.8, 11.5, 11.5. 12.6 (C star) 12.6, 13 1. Th e SMC TRGB 
is around K = 12.7 mag (e.g jlta et"al"1l2004l ), but there is a 
significant line of sight spread, so most, possibly all, of these 
symbiotics contain AGB stars. 



The symbiotic star, Draco C-l, in the Draco dwarf 
spheroidal, shows emission lines of Hi, He I and Hell that 
are very similar to those in NGC 6822 SySt-1, but in this 
case carbon star absor ption features a re obvious throughout 
the optical spectrum (jMunari 1991a V_The infrared colours 



originally reported by iMunar (|l991bl ) (J = 11.60, H = 
11.35, K — 11.40 mag) are much bluer than those of 
NGC 6822 SySt-1, and imply a s ignificantly hott e r star 
with M K = -8.1 mag. However, ICioni fc Habind (120051 ) 
(J = 14.76 ± 0.06 K = 13.90 ± 0.05 mag) and 2MASS 
{JHK, 14.38, 13.71, 13.46, mag) have very different colours 
which would imply Mk ~ —6.0 mag. The TR GB in Draco is 
around K ~ 14.0 mag l|Cioni fc Ha bing 2005|), so these val- 
ues still place the giant on the AGB. It is not clear why Mu- 
nari's original IR photometry is so different from the 2MASS 

mea surements. 

iGoncalves et al.l l|2008l ) have recently discovered a sym- 
biotic star IC 10 SySt-1, whose spectrum is similar to 
that of He2-147. The latter is a D-type symbiotic, but 
infrared observations are essential to distinguish the new 
star's D- or S-type nature with certainty. The spectrum 
of the giant is oxygen rich with a spectral type of M8III. 



t p v. 

of 373 days jSantandcr-Garci'a et al. 2007) , it would hav e 
M K = -7.82 mag l|Whitelock. Feast fc van Leeuwenll2008l ). 
Assuming IC 10 has a distance modulus o f (m — M)o = 24.4 
( Kni azev et al. I l2008al: ISanna et al.l 120081 ') and a reddening 
of Eb-v = 0.78 ( Sanna et alj 20081 ) the apparent mean K 
mag of the symbiotic would be K ~ 16.8. With 2MASS data 
we have estimated the K is even brighter (~ 16.0) and con- 
clude that IC 10 SySt-1 also contains giant companion in 

AG B phase. 

IWhitelock fc Munarl (|l992T ) pointed out that the JHK 
colours of the S-type symbiotics were unlike those of solar 
neighbourhood giants (their Fig. 6) and speculated that they 
may be more like the m etal-rich M-giants found in the Galac- 
tic b ulge. However, iMikolaiewska. Gromadzki fc Hinkld 
j|2005l ) found that abundance analyses did not support this 
suggestion. The colours of AGB stars above the TRGB are 
slightly redder than those of normal giants (this can be seen 
for stars in the For nax dwarf spheroidal in Fig. 3 (in the on- 
line version only) oflwhitcloc k et ail l|2009l ). where the black 
points are AGB stars), and this is probably the explanation 
for the colours of the symbiotic stars. 



4 CONCLUSIONS 

The combination of high excitation emission, in particu- 
lar Hell and the Raman scattered feature at A6830 A, to- 
gether with the strong IR flux unambiguously identifies 
NGC 6822 SySt-1 as a symbiotic star, the first to be found 
in NGC 6822. The infrared colours further identify it as an 
S-type symbiotic, with a carbon-rich AGB star pulsating in 
the first overtone with a period of 142 days. 

Evidence is presented that most extra-galactic symbi- 
otic stars contain AGB stars with luminosities greater than 
that of the TRGB. D-type symbiotics contain Mira variables 
which are close to the top of their AGBs. Most extragalac- 
tic S-types have luminosities above that of the TRGB and 
are therefore on the AGB. The fact that one or two have 
luminosities close to or below the TRGB does not prevent 
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them from being early AGB stars. While this high fraction 
of AGB stars may be partly a selection effect it seems very 
likely that many more of the Galactic symbiotic stars con- 
tain AGB stars than has been appreciated to date. 

Our suggestion that most, if not all, Galactic and extra- 
galactic symbiotics have AGB stars as mass donors fits well 
with the view that mass is transfered through the stellar 
winds, rather than via Roche lobe overflow, since the winds 
from AGB stars are stronger than from normal giants. 
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